INTRODUCTION
Early mobilization after tendon repair is widely recognized as the most practical means of preventing adhesion formation 1 . However, early motion, if too aggressive, may also have the detrimental effect of contributing to gap formation or suture rupture. However, i f not aggressive enough, the digit may move but the tendon may not glide, as the passive forces applied to the tendon may not overcome the internal resistance to gliding with the tendon sheath. In an effort to provide the optimal level of tendon loading to promote tendon motion, various approaches to postoperative tendon management have been developed, including passive, active and synergistic mobilization protocols. The purpose of this study was to compare the tendon tension during commonly used rehabilitation protocols after flexor tendon injury, by simultaneously measuring the flexor digitorum profundus tendon tension in zone II and digit angle during joint manipulations which simulate those protocols.
METHODS
Eight flexor digitorum profundus (FDP ) tendons from the second finger from eight fresh frozen human forearms were used in this study. Two marks were made on the FDP tendon at the level of the distal edge of the A2 pulley, one with the finger in full extension and the other with the finger in full flexion. The proximal phalanx was cut at the distal edge of the A2 pulley and the distal part of the finger was removed. A small cantilever beam transducer was fixed to the remaining proximal phalanx with a screw. The FDP tendon was cut at the distal marker, and the tendon end was connected to the transducer by a cable, with the distal marker kept at the level of distal edge of the A2 pulley, representing the digit position in full distal interphalangeal (DIP) joint and proximal interphalangeal (PIP) j oint flexion (Figure 1 ). Metacarpophalangeal (MCP) joint motion was measured with a two-dimensional motion analysis system using four spherical retroreflective markers attached to the remaining proximal phalanx and metacarpal (Figure 1 ). The experimental design consisted of wrist and digit manipulation over the entire range of motion in one of following ten configurations, with repeated testing.
Group 1 (DIP and PIP joint flexion): a) wrist 60° flexion, b) wrist 30° flexion, c) wrist 0° d) wrist 30° extension, and e) wrist 30° extension. Group 2 (DIP and PIP joint extension): a) wrist 60° flexion, b) wrist 30° flexion, c) wrist 0° d) wrist 30° extension, and e) wrist 30° extension. FDP tendon was cut at the proximal marker. The tendon was then reconnected to the transducer with the proximal marker set at the level of the distal edge of the A2 pulley representing the DIP and PIP joint in full extension, and then the procedures were repeated. Force and MCP joint angle data were collected.
The data obtained from the tendon tension test were analyzed using two-factor analysis of variance followed by a Tukey-Kramer multiple comparisons procedure to compare individual tendon tension measurement models, assuming unequal variances. In all cases, the statistical tests were two-sided and the threshold of statistical significance was set at p<0.05.
RESULTS
The wrist position had a large effect on tendon tension for any finger position. Digit motion with the wrist flexed 60° resulted in significantly lower tendon tension compared to motion with the wrist extended (p<0.05). The MCP joint position also had a large effect on tendon tension. Generally, the tendon tension in the zone II region was lower with MCP joint flexion and higher with MCP joint extension. For the models of DIP and PIP joint flexion and DIP and PIP joint extension, the peak tendon force was significantly higher at 45 o MCP extension compared to 90 o MCP flexion, for a given wrist position (p<0.05) ( Table  1 & 2).
DISCUSSION
The effect of MCP joint position is significant. The tension applied to the tendon increased with MCP joint extension. For example, there was no tension with the finger fully flexed with the wrist extended (synergistic motion), but the tendon force reached 1.77 N with the MCP joint hyper extended 45° and the DIP and PIP joints flexed. Based on our study, we have designed a clinical 'modified synergistic' therapy protocol, which is a combination of synergistic motio n and MCP joint hyperextension with DIP and PIP joint flexion. 
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